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l. 

mpmmi (uea) 

mmmm. i 2008 case) w 

m. 

1. pj'mpwtm, m“mpmMr’ 

UEA A« cm) 

cmce) ytsw, 

m. 

2. £ff:#iAiiE®^#S5}c*#4!t#«TiSffl UEA iSW 
BJAMtS (B 1.6.2. 4B4T, 2017.6. iMif) 4 

3. UEA 

, VXR^dm (ED) . S 

E@BW^4^fmai^7 UEA pimjx^m 

UEA 

(* 1) o , 

uea 

FDA PM.mJ 

4. A»l|fimS5^BiiEBj UEA 

mPT. SJntSfeA Sg 
pmmm , MJ.iiiiiEBj7*»my)^iSTe<]4fat4 
(RWM) 

(«2) „ 

5. UEA (MP) wm 

ED IWWItg, 

“• =4 (CPT) pm 

i&BMm A III m 

(ifAiiA) CPT (+0439T) ; 

93306, 93307, 

93308, 93350, 4P93351, i 2016 4^7 J! 1 04)?^. 
MMS- III 

fflS-tt«^0J7 UEA im MP 

Alls AttiAT mm Pfrtpf/rit= 






m 1 :S 2008 UEA (>1000 }bW 




UEA^# 

tBmxm 

UEAAifc 

iiii-MAit 




Aggeli et al (2008) 

lUiitt 

Sonovue 

5250 

5,250 

NA 

NR 



Gabriel et al (2008)“ 

iHlStt 

Definity or 
Optison* 

9798 

4,786 

5012 

95% Hi# 


UEA 24 

Herzog et al (2008) 

iHiiitt 

Definity or 
Optison 

16,025 

16,025 

NA 



0.031% 

Kusnetzky et al (2008)“ 

Butt 

Definity 

18,671 

6196 

12,475 



uEAimtim^mn 

Main et al (2008)'^ 

Biitt 

Definity 

4,300,966 

58,254 

4,242,712 




Shaikh et al (2008) “ 

Bliti 

Definity or 
Optison 

5069 

2,914 

2155 



UEA 

Weietal (2008) 

Biitt 

Definity or 
Optison 

78,383 

78,383 

NA 


MW 

0.01%, jiawsis 0.006% 

Abdehnoneim et al (2009)'' 

@iit4 

Definity or 
Optison 

26,774 

10,792 

15,982 



UEA ±SA±ii)P 

Anantharam et al (2009) 

Blitt 

Definity or 
Lumasonf 

3704 

1,150 

2,554 


m 

UEAfflWMgiJf1;fflA±iiP 

Dolan et al (2009)'“ 

BUtt 

Definity or 
Optison 

66,220 

42,408 

23,812 

NR 

MW 

uEAimtim^mn 

Abdelmoneim et al (2010) 

Biitt 

Definity or 
Optison 

16,434 

6164 

10,270 



UEA 

Exuzides et al (2010)'“ 

BUtt 

Optison 

14,500 

2900 

11,600 



uEAtmtim^miin 

Goldberg et al (2012)is 

Blitt 

Definity 

96,705 

2518 

94,187 


MW 

UEAS^t^AliiJP 

Weiss et al (2012)““ 

friitt 

Definity 

1053 

1053 

NA 

NR 

MW 


Wever-Pinzon et al (2012) 

B®t4 

Definity 

1513 

1513 

NA 

fiK 

MW 


Platts et al (2013)““ 

B®t4 

Definity 

5956 

5956 

NA 

Mft 

MW 

UEAffl^t^AliiP 

Main et al (2014) 

Blitt 

Definity 

32,434 

16,217 

16,217 



UEAffl^t^MfS 

Wei et al (2014)“ 

fUiitt 

Optison 

1039 

1039 

NA 

Hi# 

MW 



UEA = ja^ii3a^^lJ; NA = ^®ffl; NR = 5fcffi,DefmityffiM6<]jSte3^,LumasonS»imiSte3'3Sonovue. SAE=/®asiJ{1;ffl 


g Muskula P, Main ML itWfia; ''o 
*Definety Luminityo 

tLumason$i@C}!l'Hl?5Bn^i:J% Sonovue. 





Table 2:S 2009 (<1000 M 



UEA^# 

mmxm 

UEAAiC 

xtMAit 




Kurt et al (2009) 


Definity 

632 

632 

NA 

545 

87 fy Hi# 


1 mrmwiim* 

5 (W«) 

Senior et al (2013) 

HUittt 

Sonovue 

630 

628 

NA 


m 

1 

lOfJgffSiJjfffl, 2.5% (^-D> 
5tS) 

Main et al (2013) 


Optison 

33 

30 

NA 

nif 

(PASP>35minH 

g) 


Wei et al (2012)- ’ 


Definity 

32 

32 

16^1) 

PASP<35minHg 

Hi# 

#1. 16^11 
PASP>35inmHg 

Of 

1 (W«. 5i.#) 

Kutty et al (2016) 


Definity 

113 

113 

140 

Hi# 

mM,Rm 

l3gSgiJ(^ffl«l^)'lt, 

^31) 

Fine et al (2014)’- 

0Jltt 

Definity (9) 
Optison (3) 

251 

10 

NA 


LVAD S# 

A^UEAWAtt^^SE, ^aij 

im, 

Bennett et al (2016) 

0®tt 

Perflutren 

Definity 

Optison 

1996 

4 

NA 


ECMO -i# 

A^UEAW^tt^^SE, AilJ 

m, 

Kaira et al (2014)” 

0Jltt 

Definity 

Optison 

39,020 

UEA.i# 

418 i?re- 

NA 

NA 


gss'jff (ta) 


UEA = ECMO=extracorporeal membrane oxygenation, 










^3.H#meUEA 


UEA 

ril/^* (ml) 

(pm) 




Lumason™ 

(Tn 

Bracco Diagnostics 

5 ml 

1.5-2.5 pm 

20 pm; 

99% <10 pm) 


Amft« 


Defmity® 

mmwm) 

Lantheus Medical 
Imaging 

1.5 ml 

1.1-3.3 urn 
(:R:^ 20 pm; 

98% <10 pm) 

mm 



Optison™ 

gfiMW 

GE Healthcare 

3.0 ml 

3.0-4.5 pm 
(M:k 32 pm; 

95% <10 pm) 

Afiga 


tt# 


* 4; VLMI 


r® 

MPfn 


fu)flaMr‘i>3*” 


VLMI 

(fymma MI #ii 

Philips 

iE33 

On/Off 



<2.0 MHz/<0.2 MI 



LVO and (S MI i4# 

iR 


(GEN or PENS®) 

Philips 

Epiq 

On/Off 



<2.0MHz/<0.2 MI 



LVO and (S MI i4# 

iR 


(GEN or PEN 

Philips 

CX50 

ffi«A 

On/Off 

LVO a# 

efWfe 

iiifi-caM) 

<2.0 MHz/<0.3 MI 

GE 

Vivid E95 


wafeiR 

U:PRM 1.5 /3.0, and L6/3.2 
MHz, and 1.7/3.4 MHz (ig'&) 
tUlfl 2.1 MHz and 2.4 MHz (# 

'&R\W^) 

1.5-1.7 MHz/<0.2 MI 

2.1-2.4 MHz/<0.2 MI 

Siemens 

SC2000 


AiibfeiR, mm 

m” «a 

ifeAigM) 

2.0 MHz/<0.2 MI 

Toshiba 

Aplio i900 

M*^1;/chi fevR 

efWfe 

jt/tafeciifi; \wm 

h3.5 / <0.2 MI (Pen 
setting) 

Toshiba 

Aplio 500 

PS-Low Label 

MgfeiR 

mm 

h2.8-h3.6 / <0.2 MI 

Esaote 

MyLabEight 

On/Off 

LVO a# 

Mmmm 

wafeiR 

mmnm 

PEN S^/<0.2 MI 

Esaote 

MyLabSeven 
Not Portable 

af^a On/Off 

LVO a# 

wateiR 


L5MHz/<0.2MI 

Esaote 

MyLab Alpha 

On/Off 

LVO a# 

WafeiR 

ai^ijiaM# 

L5MHz/<0.2 MI 


CHI=jt?iig}?feMlt; GEN= LVO=*^t'^Mf^; PEN = 

VLMI=®^Stt«^gi[ (<0.2) „ 


6. UEA 

7. FDA BJtfc?6ifffl UEA (*3) » UEAtilB 

(Lvo) mmwmm.^^WLm7j\^^, 


(LV) e<]RWM^nMP^ff. 

meta ^ 

t/f, 

im%p, (cor) fnijE® 








miJ. (LOE) UEA 

2015 


:) : J^aWfo 

:): ikmmm 


b m (-«^»#): mm¥f^ 

1. 

m-. SMwSo 


A^: -J^^3^±aM»wrewfl?,a§^ (RCT) ii 
m, RCT meta 


B-RtR: 

Wmeta = 

a^#f= 

c-LD^S: m&mm%, 

meta S«iSi+. 

ftiiPItto 

C-EDiR: S«iM5iMfae^^^vRo 


ig 2008 ^MRR 2014 ^ ASE 

FDA UEA 


1. FDA ftk;t UEA i£'DlCie)^i(ra+a^Ii-J»Zffli^ 

LVO, 2Fa, ^TSg^4^:$;fflffl5S$®:2015^l|ffi 

mm mmm uea {g^a^insjE^s^^s^ 

l^li, 


Optison fn Definity ±SE@J^h^^hTSfi^ 

Optison W^hTS^Afigfi, M Definity 
PUh. Lumason 'g'WASftii, (P: 3) . 

M Lumason Definity ffe#, \ik 

Rmz.r.m\'mmf&m¥^&±WfrP-m ^ optison 
^P Definity itM Lumason AA©$iJfFy. ^ 
mnm. Definity 

Optison Lumason WJ 

Opison 10%, Definity A 3-5%, 

aa/XW# (WiS) S^Hitffl Lumason 
0.5-mL ^iS 5-lOmL a/KStl^^^, 

LV mnm^ a Lumason 5 mL, tm^PR 

Sonazoid;i-#a 

2014 

stir FDA Jtk«*^Hi*A+Wtffl UEA LVO, 

M Lumason UEA j£A 

ifiBWftilMAUEAaagg## 

RWM uea 

gfumeuEAsm* 


1. fff^siuftKtaDftJftuEA 

2. mm UEA 
1.1-4.5P. 

3. uEAa<)}^Att®?yiT»A/jN, (5r^i^1 


4 . UEA (Optison, Definity, Lumason) IS FDAftt)^ 
LVO, 

I, Lumason B^}tk/tafflTfi!6Afa''J'JL6^flT 
3afflTi¥ft«ffiJSeS;/Tto 


"•UEAflgm 


PUPtmmMmmmp-n, uea 

A-OKM^W UEA WHft: Optison, Definity (@:ijtl# 
ml^HlAi'hf^SonoVue), Optison «* 
M Definity iJP*A> ®:#I'U 


irffiA. ®:#tU EfflfPM^j'Hitffl =0 1tmif<]A/h;£aa 
awfsf (a®i.i-4.5p) o 


\\\.yj£A^mm^ 


EEkp^mnWkpmmpmi. 
ffiSJEtt, MAAI4«4^W¥A«)^StB a«fS Ml 
(vLMi), sp/Jnbo.2b4, 

a, *iiAr®fflAAji«ffl, rp.Am^pmt^. 


i'hjetts, m^mwcmMPW, ^ 








« 2014 ASE VLMI 

* MKO. 2 fS MI JgigMM® 

ft*, a^fi’<0.3 ; *#MIJ|MI*0.3-0.5 Wi@MM 
«ft*: ftfBrsao.5 

VLMI ft*„ 

Lv gi# rwm » 

MP Mm VLMI 

20I4*ASE®*ftffiJg*W*l»ffll”o (§K 

(fflft) e^fi^iicH’o a^i;wsffft*aagy^-?:k 

mmm\wmAm\mn}. ii mi<o.2 ut, &mm 

s 'mmm. 

^ft*, 

$0, aMij%o.o5B^, 

(o.imd , sfiws 
*gw 

(MfSfiSWo.osMi^no.iMi) 

s^a# 

«(«at«aaai^wigi2SSiS) ffltt, a*±nTt^pf 
f£4Mi* w »= rM*atti;icH> fiiffift wn® , 

VLMI mw.mmmmm'k&pL. e±j 

Mm MI MfS, VLMI ft B-afS MI ig-ftM^fflfct, ft 

mmmnmmmn., prp 

vlmi M®ft*,e4*e<]iis*i?JcS;ij^f* 
MP w RWM, a*aiaijs«sjiic;Ks (CAD) mmm 

(WSlfn2, I^ www. onlinejase. com g(|SO „ 

fgftjp^s, mm s 

^0 4, $; ww. online.iase. com g(I6l) = 

itmmm, mm 2014 * ase s^ftw^s+e^ 
*2”„ 

ffias;tt*#Mi (0.3-0.5MI) mmm. ^a, 

(5-15 lig) a MI “0#” (0.8-1.2MI) , ft VLMI S 

«ft;iyfti#^ftfirta», 

iE:S!0 2008 ft ase MRPm ’ PR 2014 ft ase gftft 
wjg# uea ft±i5SftftWftft'W^wi!jfs 

ft, a^sftffw 

ft), a»)S«*WJ*ai!s»o 


mmmi&MmmE.mmiM., h*, uea 

ftftpffft “mmpw ’, ie 

$0 2008 mmmfmm, isft^fsii^wt#)ftT«»±i 
wmmm p mmmM . 





IV- _ 

i 2008 ft ASE mPMPP \ ft»«3Sft751 
UEA fta*i|#ftSfttt§if#,iftpfiftitfto 


IV.A.LV mm. LVEF ^«fP RWM MMIIf 

ASE/@:?>H7'ftt»{t##^ft LV EWft 

»»«, WMsaftBy-jSssftgtieftuift LV jeifffiw 

ffiia “o %)&mmRRP.p 

ftifffittffiiaamffl*. siauEAiH, 
LV mftsftstisftm 
ftlftWISPI?, ai#l!S»MS?a, ft±H 

ftft«wa»^'jft Lvo ft WESfttpaftafta^ftft'W 

n±m% ”0 














ffl 1 . UEA urn {Tm 



JP. 


Lvmm fftg!Lv«#»f, $p^t« 
wMse^jSiH^iJK^^^irsSo Lv 

•^mk^i^^mn, mpjrmmAm 
WMH^So StfrASE^X^t«»JIS, ^ftT/AW 
lv MiRmm^mmm, 
mimmmm'imiE 
Akmmmn, uea„ 

LV LV wrjfess ™. 

jtb^h, (2D) 

LV -L'rtJlSXX®, iS 

/^LVWSWfSiSo ffifflUEARTSiJ»LV*^WaAtt, a 
amx^i'H]Pic5S«, #ffiis?fpt]ffi<]^t'rtii, 
3Sig±jifiA®(PS (ffl 1) , 
«jgM# (cMRi) 

wsa»w LV cmri lv §* 

m^, uea 

UEA a, J.* 2D fPHm (3D) 

+ “= Xtt, 

ffAM UEA m%mmm, lv w» 

im 51% 


?aH™= El3XffifflUEAjsLV§»«itWX^t?gHS;X7 

mL 

/m^ 98 mL M ™. fflttAffffl UEA, 

UEA«#Wj^fi + 2*^7«:Sf7*X^t{t, if CMRI 

mmm UEA VLMI M®** lv §»W?aHo 


»Kg5)S^A?&fi^AHU (XiaW-(fe»SJ^) Wiffeo 

^jkmwm, sijawM*ttM^ss= jL^w^iiBj: 

CMRI ffltbAfJfflUEA, fSfflUEAW 

LVEFMj^Sao ^ + 7'W^*0J, ifAfflUEAtta, ft 

CMRIffljKl"A afA3Dffi^**ji;gUEABt, BTEAHilP 
f^), ffiftffiffluEAjg, 

■tt’A xa, siu 3DVLMI mmA. 



wsamMissa rwm 

siWMStto ss±sj¥*^ags]ww 

ft4^til^#SSo 0*, 

»jo j^^fj^uEA^ncMRitta, 

UEA im RWM ”= i^- 

m%Rm, ffifckCMRI, 

UEA UEA *a« 3D 

m UEA LV US 

UEA ffltf RWM Wft o 





IV. B. lOi^g^meUMIIf 

UEA„ 2016 ^ ASE 

UEA, VX “tt-aiffe'E'rt 


mmmisM, # uea "im-^mw’ ’‘o 

2011^ ASE 

mix, 

ffl+IV ffiM UEA, U3l0ja-E'miEJ¥W?aH, PPiPIXm 
UEA, 

* (B G.ii u). 

^fspm 

*s*KPt, {m^‘SL^wxmMm. 0 *, mm\m^^ 

^a-E'rtAtts^MS. 

a®, 

AimmmLPm^^mm^. uea uv a 

ft, *^a*'E>isrt» (um 5-, p 

WWW, onlinejase. com gt^) » Mft, 

mim LV 

cMRi lv ^fttttt@tt»#ftttga, 

$D VLMI+UEA *tgftai-E'rt^ftMl|fi*XaSff@W, 
ift#jSCMRI. 


^nawf3]^^»wa«, 

mmpm. 

aa^attffiffl uea, 

$pfi 

B«, w«?Likm, iiiaLE(;^saw, 

$D^ft, S4ti, s+s#. ftfsTSW-Ert^iaatfa, 
$D#*a#M^^?f, aftffiUEAa#^ftWM^^, UA 
™. iE$P^a@^-Eaa, 
mp&BP$mmm'mmm&^mmiA, *iR 

vLMi fi]ittt0* (high 

-MI) s^, mm\ 

mm ™. aaatt^n 

»jo MI 0Sfis^ttrt±i® 

ppys: *iS3s, 

Mppm ”0 0itk, a«(Ki^ftii3Sigas±i?s cx^tt 
aH'Ei/i) ixkps^mmmp, 

"o I'ijas+sw^jsaft^a, 

($PttJSS) (Ii'@5^pa2; P WWW, online jase. com 







i 2008 ^ ase 

*±i® ”0 m^mfs.^^mimmsvmmBmikmn vlmi mi 

mat, mk *® mi 

Thrombus Myxoma Metastatic Tumor 



m2. 


Mig®, 4^aMgp^M^® {±g?M/jNT'MjL) , 


±g?S) iSwww.onlinejase.com . 


Unenhanced A4C VLMI A4C with UEA 



ffl3. a-E#? 2014^ 10 UEA (£) 

as, UEA VLMI mm (S) ra^ie, immw:m vlmi 








A2C 


i (A 4 CS.A 2 C) fflfi. VLMIfiEfi (£®) 

I ( 4 ^ 81 ) (it 


A4C 


Low Ml 


Ml 


MRI 


7%, ^t« 

tp*#* 

-E'^sie 

( ffl 3, mm 6; * WWW. onlinejase. com „ j£* 

m'Wmm 

MM, 

m{%immpim^m\m^m\-mm, 

fa$pa/hw-E'4ia]its, 

s ^ vlmi /s 

UEA VLMI 

/s«S4t?rMi¥ttiEif imm &■. « 

www.onlineiase.com „ iiaiJifi'E'45$PW'ft 


et^E^rtMTSt-E'i/Lo 


, ^^assw#tt?»4'Sfs]Hp 
aaa*^/hsai'i]xtfcE^o«^a-E'm4^isaMM®f 

(ffl4) „ ^Ea#t#«T. 

«($p±iMo.3-o.5) mmmmmii^u, ^AMaw 

M?f '• W+/L 

wjgssta u(* s«ffiatfr#m/hsafs] , 

Mffiii^ESis rt Mm'mMmm& . ^MS»±fe®iEa 


2£-E>mmas, ^-E^ms^MW- 

M'E>45SSSaSIM&^jsS], 
a«*#ffia^t*ffi^-E'Sj. ^-E^^fe* 
UEA Bt, 

MM, i^MWP (sK) W{mR\'^ 

-E'4j§PMi^, p^p%mm7‘mmpm.m. uea wfj 
my^pp.m\imPR7&-pmm^p‘R& mp‘A 

Aft) ‘o 

&c,m¥fs. aM«?jAaa/Xiss^ya impwimp 

®*-E'^-E'rtlSaifBt, pm UEA 






'C'j^s^'C'W. UEA 

ffi M^, iSfti 

TEE 100 ^ij 

TEE UEA 

180 mmsi'b 

UEA ffl^T TEE mMWM\i\mj 

3 imm ”= 

+ , UEA TEE I*®, # 

#£fi<]@^«fgSS[i5», fH MKO. 5 fnigM^Sse^fg 
TEE UEA 





iiE^«is«?i» fflitg j3tfM+ 

(DSE) a;g + {ifflUEA^TalM»±fe®a.®#ffl«M» 


rt)iaife^itH:i, ik3\99.2%mmkim^, /amji 

«»ftisate§K##*^^w^7ra*switPiffia 

TA'^A#?fw, 

3W^iiRM^W15gStgA^M^Bt, I|S*1A« 

(ECG) mmmmmm, 
UEAWfi/gnTSA'S^TMaa, iMuTM^msm* 

aM*2oo8^ msEpmmRp^M +st Btmm t 
im& 

7-WfiJjS®ff$^a#'tJinffla"LV0. VEMlKASIU^iA 
7'm?«ftiffeMi5;itW, ffiTnn^a^atmitiia^nA 

7VLMI|^catnIlUW?iWatliiRWM#^t“'‘"“. ^71i3S 
VLMlSAanTItaa^, 

^^iyo\>kRnum^m.m^ 
if;HW7'^S'i'iiMS^±*agwiiA^S]7'rtisa« 
» ^ ® ^ a ±i if ( ffl 5 W « S 7; * 

www.onlineiase.com St 151) = a#UEAAVLMlit« 

as, MBjBiSSCADWatE, 

uEAjia7»mw 

yimmm 

a A E ^ H .a'rt ^1 ia e^ e<] maig 

“to 

cae, 

WWW. onlinejase.comSISl) „ * ASJtAEK^W 

TTg, -pim 

MKESfl^UEAaff Lvoats o 


»l;M>±J!K7jf'J»ffiMUEAWVLMIIi!c«B«fflA 
*20M30Hzei]^^STatS7>m^'2^Mp#g. a* 
(RTMCE) „ 

(li!,j^l8^P9;^ www. onlinejase. com St 

151) . a-ftAB*^EmTKisaia^#«5t+ 





-c.'m?ttt^5'WJSa7cAD 

A*fi], mum 

-i5|57ji, 

ffl«ttig®wx^7>rtiiT^a±iif^'Arwiisa (ffls) „ 

(Umi; * 


WWW. onlinejase. com^lsi) . 

VLMI 20 M 30Hz ^^SafiSaS*7'|l±g 

UEA *±i3s RWM 

gK4)-tf^Mtto ^mmmMf^WimjE^^mmm 

Pi®e4.i#, 


cad 

gs, #j. M»±feiK»j ^ m 

mi 5o%-8o%) ws 

(FFR) “o 

*7 li^ RTMCE ®a»e^;^^agAi=e<] 
A^ias^n^^*, 50%iiJ 80%?BHrta^{i 

rtmce 

^)A 2008 ASE -^3^^ 

ffl m^&mrmmmp‘L^f^mmmi7iiEp. “■* 

RTMCE 

(UEA S BU FDA fttitWSM fiff 7 ttSo 

mnmmmmm&pimp. a 
»WA^ as5a^^tW0#+BTi7Mas«as<]t#«. 

i^Roos^ASE^tiK^Bj® 
miM, i7^ffl^W^«it7 RTMCE «a;^«i7jS+ 

RTMCE mm 

cad 

p5]ftmwfgA, Mj.jcwftaffflafn 
ate (a^ir^ffia loo ' a / min) 
a»wa^>7«te#S5awtt^> (s 7) o «, -tM 

RWM 

;i#Ai^r5fe 

rtmce WW^, BPI,^# ie,«,47,so,si 

(regadenoson) o 

|g^W»^feT;i«aj^lt4^S'^J^WAi=r5fe^iJo M# 

3ES (Al, A2A, A2B fP A3) „ Snltg-W^aW#, gS 

pfitaxt, teAjs, ^p^&mvx&pmmmms. 
^^PI?fo S^&|,l=ff;^-#W?iWa#ttA2A?^S]^IJ, VX 
4ooug#Ma^i?, (3o#rt) 

mmnm'umj.itpmmumm^^m ca 4 
atei=r?fe^ua- (h 8) „ *g«ai!tswfsm)^te 


f?a^!P, 4^Mtrti®fflM0.56mg / kgW,^, 

^ij* RTMCE mpit^'kMVrnummt^m cspect) p 
^&sij cad Txmwijjim 

7 RTMCE *at« cad imm 

MCE w«t® 

ttgte spECTo MCE te@e<]aigttte?c 1 ) 45 
SPECTffitt, MCE \>kR (2) 

mrmim spect mmp.mmM.mm., m mce 
p?fFfatsij^fflAi=Aw»fn^fflAi=A?ias mjh 
#IE/ ig)%CAD-AMaSWgiatl. 4g SPECT ffitt, ^ 
*ligtei=r5fe^0^# RTMCE 

mm RTMCE ppnmmmim pjjMMmrmim 
#«I'i] ^ifte#a»ss Awr 
(0.84 mg / kg * 6 ^iitrtiaa). 

(±®;^»HW^) , 
a^ySSitiT (WiSAP^ftn^p^te^lS) 
gSiifte)!^ CAD mmmmjsimMimmpiR. mit, 
RTMCE ^iTtifte«awij]tg, 
aiTfflifo ftagtfsT, 

45^3^115 ffliiSP^assa^iWfflttnrfMS; cad 
ifitiitt, )(^aii!attiS®ca»^+]S (5o%-7o%) m 
pppppmmmM. 

E3^[#e^a®ttiw4g®i 

(^P^iSift^PIif) PtA 

rtmce 0 

^Mm^ RWM CAD wmmmmitmx "■ a 

pmpmM&m, ppptmmMmmmpr 
tiipKpgfi^tefi pKM-mm%p, 

w. -i5i> i,ooo^,f«a> 2mm%Mp, mp 
w# (^tiSteuis^) 

uea «i'g]Mas^±i, 

a j.te^ ffiiH 

fflw 1 .300 ^,f,#e<] 5 pm.im^m^, «ffi43jfsp^ 

m&ixiP-mmmmmmmpisM ”» 



wsEs, BPffis^fiji^a#sm«jgic«i^ft7tt, m 

H*«RM*±iin= 

Ai^r*^ij^#WRTMCE^;gg!»ft^affWfe, aA 

“■ “■ “o 


(a 7 » 

8, M 10;aPA WWW. onlinejase.com IK#) . lAT 

mMmMbm%-. 2 d 

£5 ®*5 # 1*1 , 

T 2 #rtl?^±* cmm 6 m 7;^ www. onlineJase. com 

IKISl) 








4=MBV 



Time 


; (A) 


*MCE+, aa 
uea 

MCE“„ «, 

MCE, mMmmm (d *js»^'jt):^aa't'ii±B«« 
(2) 

as^#wwr®ti5^^o SAW MCE MS 
j^ms^ffl^fTesca, aai!««a/s«ww^a®# 
it: (1) «affiKW»i^^aM^wit» mm 
MliWBv]) (2) aaa»mjfi‘te^ifn.if:afi “o a 

wmp 0.8 

wmm, ;^Mtgp^'Bine^±i®fg^o mmnxmmpt^ 

^^ijS0*7®«sfaaa4iW.c,>ui^^^» (mbv) ch 
9). (1) MvtmmmmmmM 

j^+eae<]W»S: (2) “w 

*” , (3) 


imm, UEA #atfstia7Ka«fe, * 

'misify-m fa]rtj.ftiis 

Y=k{i-e~{- 

B t)), y TittfsrwfBi t ^m.mmp^m, a ^ 

it B (sec' (-1)) = 

A#»»A?jfiaae<]m^R (A*b) 

sgit, Mffia^}t»nT^aa#Ait«^f#sij^fiaw 


S!»s>K5aiica», 

spECT#s*afct“'“'™o a?tiA«pj, 

+ b{ttg*Mwj]«»MAit«»Btf ms 

e^nXMttM* (fflio) ‘A aa±a#itw^i;fa7' 
aKfeA, Ma#WK«A;s>KS]icas«aKfeABE#fe 





lit, 

^mi^9mmmmxim^ik^mbt, g!»j^ 

MCE CAD BiIE^*WMEl»Wi^ 
mmt , meta 

80%« „ LVEF jtLM. MCE « 

g!» MCE jS 





cad 

a]lta»*SPItt CAD 

cADWita, sijii®few»W3SSB (m/ 

«iiai*-C'**7SJHc CAD 
jp Wi/rfio 



fflii.ms^Ei)Tis$i?5aji'iRTMCEiBi^»;i0^-^j?ff. ii;is, iss- 

Ml E)>^/50^^H^'^'^)!]JifiSo }iSTii»EPS?nSuii»EIS05-/jNgP^'‘^^7aM„ 


Pre High Ml Flash Immediate Post Flash 1 Second Post Flash 2 Seconds Post Flash 4 Seconds Post Flash 








Pre High Ml Flash Immediate Post Flash 1 Second Post Flash 2 Seconds Post Flash 4 Seconds Post Flash 



(LAD) /C,'Ji5EgEtI]®rtLADE 

ilErt, fliS^ED 
TKft?5figfiafi4^iSLADEi§E im^) jijfio 


rnAmi UEA mm 

ftK7^0^±giJIIAM 

IV. D. mmji&m: is^ans, ssaib^, 

UEAftAi^jS«e<]L!Zffl«*tt3S±i^ (*5) , 

SjSI:, AIifiL‘ffPJfiLWrtsitti 

mm% >(^E5isj®wfeits^/3K« 

*iji, ^ffisuEA*?i7i!»^msSo fm, 

*#Mb, UEA^^j4#)S(?S+^)gEK^)-^M«^S^^ 


1 

UEA. (COR I, LOE A) 

2. vLMi 

S5®;[tJ (Ml 0.8-1.0 Hit 5 S 15 itijS) LU^fi±$l^05 LVO 
(COR I la, LOE B-R) . 

3. L:L 3 S 5 mL/ min UEA (Definity A 3%- 
5%, OptisonA10%) 

(Definity 0.1-0.2 mL, Lumason gl? Optison 
0.3-0.5 mL) ^ o s m i o 

iS?S;S0tliai& (COR I, LOEEO) . 


UEAatTl;±fig(t^^jSffiJi5ffl0<), (1^ 
at5iSigiJII0^AMi£lEEi0^i^JiT(^ffillt, ^LUtiH'Om 

5.5HsatT'Dm-i;±fiE(i, VLMI 

UHltatrl 

(CORIIa, LOE B-R) . 

e.ffi DSE RTMCE RWM 

ftAPSSajfWti® CADfpjsaif£j*js;E0D® 
iittWtJi'tt (CORIIa, LOE B-R) . 

(0.56 mg/kg) aEmy* (0.84 mg / 
kg ;S^T) Jtagry^l^yat^ RTMCE HltlSffft'Dm-ia 

fp^gp^isaweAt-tcADttiaa^iitii'tt (cor 

lla, LOEB-NR) . 

8.ffiffllS^fPiStSlS^BltJ3zaff RTMCE 
^i5?t]fO'DM>l';i0^iyaa!ittfOi|$^tt (COR lla, 
LOEB-NR) . 

uea 

mmm, d 

0.8 iij 1.2. i«za^^i'>g*i;ya<)iiMLAi^'Dm3tiJ 
^y, fiH^sAPssaaiL''DE«i^. . 

10. -tmmw-m^m 

T 2 li!)|/gM3ti*. a 11 

ii,i.iKiSfoft#;Ba^S3=ES'»;w. s 12 fp 13 

a^0y?. 

11 .^* MCE {txw-^mmwmmmmm., 
aapT CAD M^siaD'Dmiiiiiit^^, em^^na^it: 






(Mllia^ ww. onlinejase. com 

ais), 

Ml2; ftwww. onlinejase. comlJilSl) , SBlt^JxiJ^SE 

(PAD) 

SWtfWT. 

AH , UEA*^ 


Aa*w-+¥A, aw 

.t#MB, AWrt±5ai/Wi*W*ftAJFmigfflAo 


±a]icAWISrt«*j0ASiJ'&®AWrtii, 

rt«Brtg^SS(Sll;W*rtBA, 

(cd in 

&,Rmp 

UEASIA 

(ffli5, urn 

13; A www.onlineiase.com gl(g)0 „ 


l?WCT»TEE;^ytSijAa±aicAiiS^S'*Wi#»f 
PP., f0±a®cW5(^fct±SjSAli(ffiliK^MTEWTEE± 

(umippp 

ww. onlinejase. comA^f#) „ PM-'APmmmW 



IV. E.)l5l:big^/C.'g|]®SSJm¥qm^1i»ET«IJSffl 

mm^ff'. $pTj?fai, 2oo7A^HFDAin]UEAwa§pn 
uEAA®^Aa]fflAiifi*i«zffle<]ASEmR^aj‘o mmm 
^Ai^A«ettAA«4|, eS* 

Sfii) (ICU) .f. 

m=f‘mmpm^. A-aw^A, sass.oooA^ 

SA67%fflW7- 

ffl«#A«UEAWAtfr^AfglJP*WWae 

i#»fW.i#atg#±BJD^MAWSE5ZWAP^o 

®a7^7aAS###+UEAW#^ffiSo 

luW57EiaS7UEAAa#icu.f,#aifeftA*SW?E 


+ fflA2008A?^vR^B^^*B^, SJHit 

o 


a^2007AFDA||ji*^jg, FDA^PUEAfijaS^ff 

t$fe, @S 

Optison TTEjtS6<]29OOA)aS?i0#-^3ll, 600AgS: 

ismmm 

(tt^tt[0R], 1.18; 95 %C1, 
0.82-1.71; P = 0.37) „ 

16,217^JSSDefinitylg»ffl^Aa]ffljtSe^feS.f. 
#Al6,217^JgS#i@3Sfi^A5afflytStt.f.#fflfcli 
a= 23 48/7ftfw, ^mmpmHmmpmmmi& 

(1.7%fct2. 5%; OR = 0.66 ; 95%C1, 0.54-0.80) . 
S BJ ASj a Aa#^t 






Kurt^AWw^sscSiifa-i'fe*^. mm632m 

86.7%mm9.8%, 

S^SS[735.6%W-f-#A 

(a^7Ttii#»f?ia, ssw 

(n = 102) , S+iJfflUEA^SSl63%e^,f,#a^t£M* 

imim 

*^ffl*wpei]0#+iK#s<]™gm^fg±«3Sttsf 




*tgffi3S*SW7'i2«Wa!7jS= ?irtt7'll±^ 

2011 ^@l^r ffliSffl fe« + 7SiSiSSE“. 

^l2008^^Ha^-t.'5affl1ilj'#*iFs^BJAHtA«WW 

^s.m 

tmm, Mt&, Wei# 

“ W?E7ii66^^W«W«ii^.i#= *aes#+ 

mfsd^ 

ffi;HW72o^s#+a#-«?iMii. 



(ifflasi!^) m-^mm (b) M^Mr;z6^^'hw*i?^aaWffM5iffisyafli cafe 

iu^t) (M®12, g www. onlineiase.com ^S;) . 







Post-destruction Early Refill Late Refill 



'iL'Si^EgE (±) fPME'^'asa (T) . a{iMSBWifgiJE}^^a m ;^/5iz;SP. 


3.5, 95%*fs|X|'B|: 1.8-6.5; P <0.001) , 

(nmt-. o.e, 95%» 
fSKl'BlO. 8-16. 0; P <. 001) , ft®«#SS[M4'C,'|/lg 
(jjtmt: 2.9; 

95%*fglx|'i]: 1.7-4.8; P<.001) „ 

itb^h, Wyrick#“ if-fS7957igff 

+#67 %mmmmmm\mum (m 

*5000^70, ##iA)%aa;#A7'm3g»iis^ 
A«#SAif#900^7Co 

iiiE^ir, #j.Ei37S#*#ii±»#:s^tA^fs 
(0.6%), 
fSM45%„ 

(STEMI) K 
BPft#gpiAi=^»! 

mm^is, BS^K«rtwif 
MPP (^t:fnS7A7' 
fi) #aAw®«H/rfio ^i=m«#pg, mimm^m 

#W.f-#tHKHta#WM35jMSS!«Jgte= ifft### 

^i=aaJIB^Wt5ji#ASA^l)lS*^i=aPiiE 


^tw^'^hiijfiiiiit;, iRWikmmpipm^Ppm'^pbt 

(ffll7) „ 

UEAiSSjE»^P^i#4^0tl^*fP^i^ 


LOE B-NR). 

2. m7®#i:,'m®iJtt wmi,# 

(COR I, LOE B-NR). 

3. m7®#c,'m®iJfli wmi-# 

+, (^ffi'OsjiiMja^TOsjiiiams^Lg 

(I 'O^fflfPEJ^aigms) mmm 

imffmm. ^#Eijppiisj*EijfM# 

#jt(COR lla, LOE B-NR). 






ai 7 .£BuPf^^)!]» (LAD) (A, B) . ffiPCIfi) 6 lA 24 /Jx 

0 !t/ 5 , UEAi^a^fi, (A 4 C) (C) fp-fett (ALA) (D) tD® ( 15 ^) 


IV. F. 

mmm 

Jtb^h, FDA^Attitfifsr^fflUEA 
(SfiLumasonBWtfc«)^^A;LSf 
Kf&m o A^UEAWA#A5if^M7;L*4n#^'^P 

(CHD) UEAgfe#7AAA 

Ji, fJ)lUEAffltfRTMCEnrtL4h4)'t)fm 

figg]W |B]B4«*:A7'^fn:£7'^MP“' ■“■ -^4 


fi?^«e4t$$^g[e4®A®p&fiJ. Atfrfi!f33t7'ii±¥ 
Ae4$fcAttA|l±)s0#fi4«figttffi)(4^MA. *BA 
HU 64 ^hf4¥ A4n W^SSte^ A 64 ffl xf 

mpmmmmw, 

tt44Jft»{764A44¥A6474:»iS4n. 4E|K#ttA|f)i 
(fWpji|«S) +x4^Wf*®i^64S4J±»4n, 14AA 
SI4#»iiA64ffi5j<±iin#^.H, ueaA»,I,4b^#S 
^Aaffl^gtb«^;L*AS+±illP (SS^ilXfflALVO) 


mP, Hjifc#«^^*64A^2!44?l7i46^t¥*64, M 
M, ftW3£il64t#»T, 

SjEaffi. A-DJi]tgA^sKA'D^)«iSttail. Hjtb 
ffi-®XX7'^sK^7'^64$feAtt7'ia;)i,t#, i7fi 
A^>H, a 

IS rt 644)-?Igtb#H4)-'itft*fP4)'it* A P4 H AM#. 
gi=A^2£#^^64«.g.fi!SgBMP^, fHFDA»^64 
-#$(!64*a;^frx4A-®f=S^§^64$fcAttAII±S 
+A*aA64A^a£#it”, gi=M7g-»^. ffl 
L7iasuEA*a-#gs# 
ffi#+64:feAtto iaPf^m, «II^AA#B4, 
MWM;Lf4.i#g^tt64tu0itt«§^^fig, S luM- 
II A A Lumason * A 44 ffi A -D 44 ffl 
(ClinicalTrials.gov fevR# NCT02282163) +64^ 
^tt4PM4itt643*^A7P|fi*ifMJE4EfflM„ PPA 
64#*, re*;L44UEAi|S*jSffl64±i4PAtb^^'&l4M64 

StuaAi#«,-BUEA«#ftfc«. ;l44S^64uea 
fflS*A440#A«*Att7'|i±)i 

iPUEAfJM^. «#«KA44UEAfJ)164±§ijllAi^Ai& 
ijll-#, ffiSffiffiAA44ffllll^±fijll64-D|l±)iA*64 






eHUjLf4ffiffiUEA5^^W^P^TPg^%5 

u EAfflTJ 


mT 

(jAl2008^ASEitin^#a^ 

is5^]54tffo 
iRIla, LOE B-NR). 

WfpmAE#, 

JSffi UEA^^^fl^, ffD)!4TJLafPfig^AAfl5JAaiiJ£ 



* 1 (eai,ooo^,i#e45if?c) w* 2 
e4fi455ffft) M457i2oo8 ^4^4l*as*e<]A»Att 
MO,o..,oo,,o3,.o,^ a*5if^fijguEAffi7^±t!iAe4 

m-. ni#0#4nsfi!,i#, *»,!» 

DefinityBgOptisonSWWffi^iSS^lJo * 1 tSg 

uEAWs«#.e>A«tsa:257j, 

SfiEl!£J^^,i#4ni$4;]»aJS 

.t#o 

t^'SWiSJPo * 2 ^jtHT 2009 
'Mm%, *+wfS7<i,ooo^waias«#ffiffiS 
*M]5!^ + 7'a^430@tt0®7 

o )!47#£0#AS, 

ia<5 

i2oi6 j57W=*uEAr*«p:tBiJ7FDAa 

#^fAUEAfJfl?e4«SfiEAIto etu, 

A, A*, A?S$ijR°pg8agaj3t«(;^iJffiOptisonfi4« 
]Si&m 3). B^PJ^ff@l^««^^$a«t;^DefinityW 
(* 3). 

2014^10i^, FDA Jtt«mH4"fflmf4mumason 

#2£A^aSiaife4ffi^^e4B-j£#7 2016^43i!, 
Braccoi#»?4.^W|j7:t^FDABMftt«Lumason7SflffS 

i=«Pg7lfKiS«, fHit-#J§ii#Lumason;^At^ 
^7FDAtt«;!5 7;L44A»WUEA„ pgB4FDAatt« 
Lumasonffl 7if B^P 

#o )(4#AA> lumason 


WAWB^*«o KA-^Af4.f-#+«3t7« 

Attttscsisa sffr, )(47A«ft«EmWF!cAa 

'fi,ffl Lumasono 


iEM20Hi^kSEMbtmpfS.mm^mm, a® 

SoffWFDA$HjSti20084^M201l4^AOptison4P 
Definityj54$lJ4!W»A^^fe«^$S”. 0fWWAtP 
«Bj, i3UEAffl^WA;AfeAAAW&fi#^t¥JIL, 

A AW 1/10000 o ASEftKAS Intersocietal 
Accreditation CoiiimissionAiw$iJ4/7“l5!4St®“ > 

BB{EA#A51Aft®Aaa®^,tt4D/^MSi«Z, a 

aia 

Aa^^»EA«PE!Zi^l4iSUEAi3t«cSE!ZttW«iR»J 
fniSattv^JlTo ASEfnintersocietaliAffiSSAM 

3tagA)(4a»A^fflW7 w»±§ijiu A^iffluEAtt 

aaa«^ij#±w 
Bj«wa«B 4 fii]. am, EpiPem 

Mylan Specialty; Basking Ridge, NJ) ^aHiSlFlJ 

APBAAawaattftAiwtfe 

icA^o 

WlSf4B4fnjiffl45W30WI4rto liffAAWaattS 
E5z«iAA;iiSaS(&fi, »A4h#i^'afflAaS[& 
1^, nwi£pi&mmi, wmm, m, ^mmm, 
mm'm, « 

R'mmm, ^fsitwwm&EizAAi/iooooA 
jSfflDefinityB4WfS«l^AAl|fiB4ttW#, Mil-d? 
A®B4fi]iAA^7'WWt^iA;Wa, SJgH^*7«. 
wtgi3iiMm?fiAWJf@wA, asarmima 
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